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Examples of overconfidence are not just limited to the economic and social science spheres: Medical studies have shown that physicians' overconfidence is likely to be an important reason for severe diagnostic errors that result in increased patient morbidity and mortality (Berner & Graber, 2008) . In 2008, the American Journal of Medicine devoted an entire special issue to overconfidence and clinical decision making (See Issue 5) and cited overconfidence as one of the most common reasons for medical errors among physicians.
In some cases, overconfidence is even a matter of war and peace: Rational states should not go to war against one another without thinking they can win -and clearly, at least one side must be wrong (Johnson, 2009) . The ability to avoid bad judgments and decisions that are induced by overconfidence is therefore important (e.g., Dunning, Heath, & Suls, 2004; Ely, Graber, & Croskerry, 2011; Kuhn, 2002; Norman & Eva, 2010) .
Overconfidence
Confidence judgments can be miscalibrated in three different ways (Moore & Healy, 2008) . First, individuals may be inaccurate in the precision of their judgment (i.e., overprecision, e.g., Kirchler & Maciejovsky, 2002) . Second, people may be imprecise in the judgment of their own skills and abilities (i.e., absolute over-or underconfidence) (Blavatskyy, 2009; Taylor & Brown, 1988) . Third, people may be biased in their judgment of themselves relative to others (i.e., relative over-or underconfidence) (Larrick, Burson, & Soll, 2007; Moore & Small, 2007) . In the present study, we investigate the influence of joy on absolute and relative overconfidence in one's own performance on a general-knowledge task. The distinction between judgments of absolute and relative performance is important because self-reported judgments are psychometrically different from comparative judgments (Vautier & Bonnefon, 2008) , and the mental processes that lead to these judgments may differ (Urbig, Stauf, & Weitzel, 2009 ).
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Previous studies have suggested that overconfidence is influenced by gender differences (e.g., Barber & Odean, 2001; Bengtsson, Persson, & Willenhag, 2005) and differences in personality (Schaefer, Williams, Goodie, & Campbell, 2004) . Furthermore, twin studies show a moderate heritability of overconfidence (Cesarini, Johanneson, Lichtenstein, & Wallace, 2009) , suggesting that some people are more prone to overconfidence for (yet unknown) biological reasons. However, gender, personality, and heritability estimates do not explain the underlying mechanisms that lead to overconfidence, nor do they suggest potential remedies for it.
Earlier studies have shown that overconfidence is a context-and task-dependent phenomenon. For example, absolute overconfidence appears to be greatest during difficult tasks, whereas relative overconfidence appears to be greatest during easy tasks (Hoelzl & Rustichini, 2005; Larrick et al., 2007; Moore & Healy, 2008; Moore & Small, 2007) . These inconsistencies may be explained by the fact that knowledge about one's own performance is uncertain, but knowledge about the performance of others is even more uncertain.
Consequently, people's post-task self-assessments are regressive, and their estimates of others are even more regressive (Moore & Healy, 2008) . Again, however, these insights do not help people avoid overconfidence during a given decision-making situation. Dunning et al. (2004) review several methods that may be used in specific situations to avoid overconfidence or at least to limit its damage-causing potential. For example, engineers calculating the amount of concrete needed to hold a dam or a bridge may benefit from multiplying their calculations by a safety factor of 3 or even 8. Similarly, managers can add "buffer time" into their budgets when they plan projects.
Potential Remedies against Overconfidence
Furthermore, some empirical evidence suggests that skeptical feedback from knowledgeable persons who are not personally involved in a project can help to prevent 6 overconfidence to some extent (Dunbar, 1995; Heath et al., 1998) . More generally, confronting people with objective risk information may reduce the bias in their judgments (Weinstein, 2003) . Kahneman and Lovallo (1993) argued that overconfidence may be prevented by focusing on an "outside view" that looks beyond the details of the specific situation and instead examines statistical information about a group of cases that are similar in relevant respects. For example, an aspiring restaurant owner should not ask how likely it is that her particular business will succeed. Instead, she should ask what the average survival rate and financial performance of all restaurants in the relevant area have been in the past few years. This outside perspective could provide some protection against forecasts that are not within the realm of reasonable possibilities. However, objective information about statistical risk is often difficult to obtain, and in many cases, it is arguable what the relevant reference category for a specific situation should be. This limitation is particularly relevant for situations that involve a high degree of novelty (Dunning et al., 2004) .
Another possible remedy against overconfidence has been suggested by Gary Klein (Kahneman 2011, pp. 255-265) , who proposed a planned "premortem" to avoid the overconfidence trap. The idea is that a group of people responsible for making a particular decision should meet just before making the final commitment to a project. At the meeting, they should stage a hypothetical event one year in the future in which they discuss why the project has miserably failed. The possible effectiveness of the "premortem" rests on unleashing the imagination of knowledgeable individuals and on legitimizing doubts about the project within the group of decision makers. Although we are not aware of any empirical evidence that the "premortem" works, it may be effective for group decision making.
The decision-making situation we study in the present article resembles that faced by individuals who need to make accurate judgments about their own performance without feedback or any other outside information that they could use to anchor their beliefs. Accordingly, the remedies against overconfidence discussed above are not available to our decisions makers. Instead, their only source of information is their own knowledge and experiences and the experimental environment. In such situations, people's judgment may be influenced by their moods and emotions. Indeed, an extensive literature has identified the crucial influence of affective states on judgment and on decision making more generally (e.g., Clore & Huntsinger, 2007; Forgas, 1995; Isen & Geva, 1987; Schwarz & Clore, 1983) , and some scholars have also started investigating these relationships in the brain (e.g., Bechara, Damasio, & Damasio, 2000) . We refer to this literature and link it to overconfidence as a prominent judgment bias. A similar approach was taken in a recent study by Ifcher and Zarghamee (2011) , who found that mild positive affect increases overconfidence. We attempt to go a step further in our study by aiming to identify a potential mechanism for this result that suggests a possible remedy.
Affect and judgment
Judgments have been shown to be directly (Schwarz & Clore, 1983) or indirectly (Bower, 1981) influenced by affect 1 in an affect-congruent manner. Typically, people's resting mood is slightly positive (Schwarz & Clore, 1983) , and the cause of this base-level positive mood is typically diffuse and not salient to the individual (Clore & Huntsinger, 2007) . Studies that do not make the cause of a given mood salient typically report affectcongruent judgments in various contexts, such as life satisfaction (Schwarz & Clore, 1983) , consumer products (Yeung & Wyer, 2004) , culpability (Kadous, 2001) , risk estimates 8 (Lerner, Gonzalez, Small, & Fischhoff, 2003) , and estimates of physical space (Proffitt, 2006) .
Affect-congruent influences on judgments can be explained by the concept-priming hypothesis (Bower 1981; Isen, Shalker, Clark, & Karp, 1978) and the affect-as-information hypothesis (Schwarz & Clore, 1983) . Although these hypotheses present different, but possibly parallel, mechanisms for how affect impacts judgments, both state that current affective states result in affect-congruent outcomes.
The concept-priming hypothesis suggests that affect may prime (i.e., activate in memory) material that is affect-congruent, leading to affect-congruent judgments (Bower 1981) . Happy moods may facilitate the recall of happy memories and inhibit the recall of sad memories, and vice versa (Isen et al. 1978) . These affect-congruent memories could lead to affect-congruent judgments and decision outcomes.
In contrast, the affect-as-information hypothesis proposes that affective cues of moods and emotions directly influence judgments by providing experiential and bodily information that is attributed to the object of judgment (Clore & Huntsinger, 2007; Schwarz & Clore, 1983 ). Thus, individuals may ask themselves, "How do I feel about it?" In doing so, they may mistake pre-existing feelings for a reaction to the target. Therefore, positively valenced affect could encourage individuals to continue, thereby providing them with a "go" signal that may lead to affect-congruent judgments, such as an increase in confidence.
Building on the affect-as-information hypothesis, studies have shown that the misattribution of irrelevant causes of affective states to judgment objects that leads to affectcongruent judgments may weaken or disappear entirely if the irrelevant source of the affect is salient (e.g., Gasper, 2004; Gasper & Clore, 2000; Kadous, 2001; Schwarz & Clore, 1983) .
For example, Schwarz and Clore (1983) found that the impact of negative moods on life satisfaction and happiness was eliminated when the irrelevant source of the affective 9 information (i.e., the weather) was made explicit. When participants were provided with an explanation for their current affective state that was irrelevant to their evaluation of their lives, they were less likely to use their affective cues as an informational basis for their evaluative judgments.
The Present Research
Our study examines whether the attribution of affective states to irrelevant causes, as affect-as-information theory suggests, is applicable to judgments about one's own performance and may result in overconfidence. Based on the assumption of affect-congruent judgments, we test whether joy can be a transient cause of overconfidence. Furthermore, our goal is to demonstrate that awareness of the irrelevance of the cause of joy to the judgment task serves as a practical, easy tool against overconfidence.
To measure overconfidence, we employed a general knowledge task of medium difficulty that can be expected to have a relatively high number of well-calibrated judgments compared with very easy or very difficult tasks (Hoelzl & Rustichini, 2005; Larrick et al., 2007; Moore & Healy, 2008; Moore & Small, 2007) . Although this decreases our a priori chance of observing overconfidence and puts an upper boundary on the possible effect sizes of the remedies against overconfidence that we study, we believe that most of the relevant decision-making situations we named above fall into the medium difficulty category. It also makes our study comparable that of Ifcher and Zarghamee (2011) and our own previous work (see Appendix 1). Furthermore, we use an incentive-compatible method (Smith, 1982) to elicit confidence judgments that further improve internal and external validity because the precision of judgments has been shown to depend on whether the decision-maker faces real (financial) consequences (Blavatskyy, 2009; Cesarini, Sandewall, & Johanneson, 2006; Hoelzl & Rustichini, 2005) .
Prior considerations
To aid the design of our experiment, we attempted to gauge the plausible effect sizes of experimental mood manipulations on overconfidence by consulting prior literature and by conducting an exploratory pretest at a large public university in Germany (see Appendix 1 for details about the pretest). The study by Ifcher and Zarghamee (2011) was the only existing study we could identify that induced positive affect and measured the effect of this mood manipulation on overconfidence. We computed the effect sizes that the experimental treatment had on absolute and relative overconfidence in Ifcher and Zarghamee (2011) <Insert Table 1 here> Our own pretest and the study by Ifcher and Zarghamee (2011) induced joy using film clips combined with questionnaires about the participants' moods that were administered either before and after the overconfidence measure (in our pretest) or only after the measure (in Ifcher and Zarghamee, 2011) . The impact of the joy induction on both overconfidence measures was diametrically opposite in these two studies. This led us to hypothesize that the influence of positive affect on overconfidence critically depends on whether the irrelevant source of positive affect is salient to the participants.
We designed our current study to specifically test this assumption, which was not possible in previous experiments. We expected somewhat larger effect sizes within our main experiment (E(d) ≈ 0.5) than in the previous studies because we aimed to isolate the effect that we thought caused the large differences between the results of our own pretest and those of the study by Ifcher and Zarghamee (2011) .
Based on our expected effect size of d ≈ 0.5 and practical considerations, we decided at the outset to terminate data collection after one week in the laboratory with the aim of recruiting at least 50 participants for each of four experimental groups. A priori power calculations showed that with Ngroup = 50 and d ≈ 0.5, we would have 80% power to find between-group differences in means with p = 0.05 in a one-sided test (using G*Power 3.1.7, Faul, Erdfelder, Buchner, & Lang, 2009 ). We conducted our main experiment in a different university and country from our pretest and the study by Ifcher and Zarghamee (2011) to ensure the independence of observations. Data analyses started after data collection was finished.
Materials and Methods

Participants
Our main experiment was conducted at a large public university in the Netherlands. It included 226 participants randomly distributed across four groups. 2 The sample consisted of 124 male and 102 female management and economics students with an average age of 21 years (SE = 0.16). The youngest and oldest participants were 18 and 29 years old, respectively. The participants were informed that they would participate in an experiment on decision making that had real financial payoffs. They completed the experiment in a cubicle without the ability to communicate with other participants, and there were no time restrictions for completing the experiment (average completion time was 35 minutes).
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Procedure and experimental treatments
Upon arrival, the participants drew a number that assigned them to a cubicle in the laboratory. The participants signed consent forms confirming that they had read and understood the terms and conditions of the experiment and that the experimenters had adequately answered all of their questions. In each session, there was one control group and three treatment groups.
Before the experiment started, half of the participants received a small bag of gummy bears as an unexpected gift (X1). The gummy bears were always handed out by the same experimenter, who entered the cubicles with a smile and the words, "This is a thank-you gift for your participation. The experiment will start in a few minutes." The gifts were distributed so that the other participants did not notice. Gift-related mood induction processes have been regularly and successfully used to induce positive mood states (Gerrards-Hesse, Spies, & Hesse, 1994; Isen, Daubman, & Gorgoglione, 1987; Isen & Geva, 1987; Westermann, Spies, Stahl, & Hesse, 1996) . We used the gift for two different purposes, which resulted in two different treatment groups. First, we used the gift to amplify participants' positive resting mood, without making the purpose of this intervention obvious. This treatment represents the joy group (see the experimental design in Table 2 ).
Second, we used the gift to provide participants in the joy awareness group with a salient cause for their joyful mood that was clearly irrelevant to the judgment tasks that would follow. To make the irrelevant source (i.e., the gift) of this mood manipulation evident, the participants in the joy awareness group answered a short scale (X2) after they received the gummy bears and before the experiment began. The participants indicated their answers about four short statements on a 10-point Likert-type scale with the poles 1 "I strongly disagree" and 10 "I strongly agree" (Gasper, 2004; Gasper & Clore, 2000) . The statements were as follows: "1. I am currently in a joyful mood" (Mean = 7.6); "2. The present I One-quarter of the participants received a treatment that made them aware of the influence of overconfidence on people's decisions at the beginning of the experiment, without receiving a gift. Our overconfidence awareness group received treatment in the form of a short text (X3) stating that overconfidence is a widespread and notorious bias that negatively influences most people's judgments and decisions. The text further stated that participants could maximize their payoff in this experiment if they were aware of this bias and if they judged their performance accurately. We included this treatment because the control group in our pretest (see Appendix 1) was clearly overconfident, and we were interested in determining whether informing people about the overconfidence bias would also lead to better-calibrated judgments.
The control group in our main experiment did not receive a gift or a particular pretext, but started directly on the overconfidence measure (O1). For all other groups, O1 followed the experimental treatment(s) ( Table 2 ). The instructions for the experimental task (see Overconfidence measure) stated that the participants' payoff at the end of the experiment would depend on their performance on the subsequent task. The participants received an attendance fee of 4 EUR and the opportunity to earn up to 12 EUR more.
After the experimental task, the participants answered standard questions (O2) about their age, gender, current occupation, and level of education. The participants also completed 14 short measures of personality (Gosling, Rentfrow, & Swann, 2003) , 3 risk preferences (Dohmen, Falk, Huffman, Schupp, Sunde, & Wagner, 2005) , general self-efficacy (Schwarzer & Jerusalem, 1995;  Cronbach's α = 0.76), and optimism (Scheier, Carver, & Bridges, 1994 ; α = 0.74). Table 2 presents an overview of the experimental design.
4
At the end of the experiment, payoffs were determined by the computer according to the experimental instructions and observed behavior. The participants received their payoffs separately and sequentially after they signed individual receipts. On average, the participants earned 7.30 EUR (SE = 0.29); 34 participants earned nothing above their participation fee, 98
participants won an additional 6 EUR, and 81 participants received 12 EUR in addition to their participation fee.
Overconfidence Measure
To elicit the participants' beliefs about their absolute and relative performance, we used the incentive-compatible experimental design developed by Urbig et al. (2009) satisfactory. Hence, we used the ten personality items for a rotated factor analysis and extracted four components with eigenvalues that were greater than 1, namely, extraversion, emotional stability, conscientiousness, and openness. Agreeableness was not found to be a separate factor and was therefore not included in the analyses. The principal component analysis (PCA) considers all of the available information, whereas the sum scores of the items for one personality dimension ignore the personality differences among participants. The factor scores and sum scores were almost perfectly correlated for all four of the five examined personality dimensions (r > 0.88, p < 0.001).
15 mechanisms. Specifically, each participant completed two sets of ten binary payoff choices.
One set elicited absolute confidence, and the other set elicited relative confidence. We randomized the order of these sets to prevent ordering effects.
<Insert Table 2 here>
In both sets of binary choices, the participants decided which of two payoff mechanisms they preferred. One of the two payoff mechanisms was a random lottery with a known probability of winning. The probabilities of winning increased in ten steps from 5% to 95% from a choice one to ten for both sets. The alternative payoff mechanism depended on how many questions the participants answered correctly in the general knowledge quiz. In the measure of absolute overconfidence, this payoff mechanism generated a win if one randomly chosen quiz question was answered correctly. In the measure of relative overconfidence, the payoff mechanism generated a win if another randomly chosen participant in the experiment answered fewer questions correctly. In the case of a draw between both participants, a fair coin flip decided the winner.
The participants did not receive feedback about their performance on the quiz. Therefore, they had to exercise careful judgment about their performance to choose the payoff mechanism that maximized their expected payoff. The switching point from the performance-based payoff mechanism to the lotteries with known probabilities was used to compute the levels of absolute and relative overconfidence.
This method has a number of important advantages. First, rather than directly asking participants for their level of confidence, their beliefs are elicited in a strictly incentivecompatible experiment (Smith, 1982) that strongly reinforces deliberate behavior and precise judgment (see Urbig et al., 2009 for the proof). This is important because appropriate financial incentives improve the precision of a judgment (Cesarini et al., 2006; situations (Holt & Laury, 2002; . Second, the measure allows absolute and relative overconfidence to be differentiated within subjects. In our experiment, absolute overconfidence refers to overestimating the number of correctly answered quiz questions, whereas relative overconfidence refers to overestimating one's own performance in answering the quiz questions compared to a randomly chosen opponent. Third, the measure differentiates between people with well-calibrated judgments and those without and allows the degrees of overconfidence to be specified. Fourth, Urbig et al.'s (2009) method avoids confounding risk attitudes with overconfidence (Golec & Tamarkin, 1995) . Finally, the method provides unambiguous monetary incentives for participants to maximize the number of correctly answered quiz questions because their chance of winning strictly increases with their performance in the quiz. This is important because we are interested in examining the participants' ability to judge their own maximum performance, not their ability to optimize the predictability of their performance (Budescu, Wallsten, & Au, 1997; Moore & Healy, 2008 ).
Based on these data, six measurements were generated (see Urbig et al., 2009 ).
Absolute performance (ap) was measured as the percentage of correctly answered quiz questions. Relative performance (rp) took a value of 1 if the participant performed better than a randomly assigned participant, 0 otherwise, and 0.5 in the case of a draw between the two participants. Confidence (c) was measured by the switching point from the payoff mechanism based on absolute performance to the lottery with known probabilities. For example, if a participant chooses the absolute performance payoff when the alternative is winning with 45% or less but otherwise chooses the lotteries that have a probability of winning 55% or more, this implies that the participant believes that he or she answered 50% of the quiz questions correctly (c = 0.5). Relative confidence (rc) was measured by the switching point from the payoff mechanism based on relative performance to the lottery with known probabilities. For example, if a participant chooses the relative performance payoff when the alternative is winning with 65% or less but otherwise chooses the lotteries that have a 75% or higher probability of winning, this implies that the participant believes that his or her performance ranks in the top 30% of all people who participated in the experiment (rc = 0.7).
Absolute overconfidence (oc) is the difference between absolute confidence and absolute performance, oc = c-p. Relative overconfidence (roc) is the difference between relative confidence and relative performance, roc = rp-rc. Both oc and roc can vary between -1 and 1, where a value of 0 indicates a well-calibrated judgment of absolute and relative confidence.
We calculated roc based on comparison with the median performance in the experiment rather than a randomly chosen opponent. This procedure removes the noise resulting from the random matching of participants from the relative overconfidence measure roc. 5 The measurements of absolute and relative overconfidence can vary between -1 and 1, where a value of 0 indicates a well-calibrated judgment of absolute and relative confidence.
Results
On average, the participants answered 4.6 (SE = 0.13) out of ten questions correctly.
The median performer answered five questions correctly. The best and the worst performances were ten (N10 = 2) and 0 (N0 = 1) questions answered correctly, respectively. The overconfidence measures and some of the treatment groups were also weakly correlated with risk preferences, personality traits, and general self-efficacy. Furthermore, the age and employment status of the participants were not equally distributed across the treatment groups. We controlled for these potential confounds in the multivariate analyses below.
A descriptive comparison of absolute overconfidence across the experimental groups Based on the observed effect sizes, post-hoc power calculations show that we had 74% power to find the effect of joy awareness compared with joy on absolute overconfidence and 66% power to find the effect on relative overconfidence (1-sided tests with p = 0.05 using G*Power 3.1.7, Faul et al., 2009 ).
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To check the robustness of our findings, we ran an analysis of variance (ANOVA) and four analyses of covariance (ANCOVA) using absolute and relative overconfidence as dependent variables and the experimental groups as the between-subjects factor. 6 <Insert Table 3 here>
Discussion
Our study identifies joy as a relevant transient cause of absolute and relative overconfidence. Participants who received an unexpected gift (a small bag of gummy bears; e.g., , Isen & Geva, 1987 at the beginning of the experiment (i.e., the joy group) were more overconfident in their judgments about their absolute and relative performance on a general knowledge quiz than were participants in the control group who did not receive such a gift. If a small present such as gummy bears can cause an increase in overconfidence, other, more intense joyful experiences may have even stronger and more enduring effects. For example, Kurtz, Wilson and Gilbert (2007) found that a gift from an unknown source created longer lasting positive feelings than did an equivalent gift from a known source.
Our finding that joy leads to overconfidence is consistent with current theories that suggest that positive affect leads to affect-congruent judgments. While we argue that our findings may be best explained by the affect-as-information mechanism (Clore & Huntsinger, 2007; Schwarz & Clore, 1983) , we cannot exclude the possibility that parts of our findings may also be explained by the activation of affect-associated memories, as suggested by the concept-priming hypothesis (Bower, 1981; Isen et al., 1978) . Affect-as-information proposes that individuals use their pre-existing feelings as an informational cue for the decision at hand, leading to affect-congruent judgments. Under this assumption, biased judgments and suboptimal decisions (e.g., overconfidence) occur if the reason for the positive affect (e.g., an 21 unexpected gift, sunny weather, a funny movie) is not salient to the decision maker and is irrelevant to the judgment task. This biasing effect on judgments, which is caused by using affect as information, can be eliminated if the irrelevant source of the current affective state is salient (e.g., Gasper, 2004; Gasper & Clore, 2000; Kadous, 2001; Schwarz & Clore, 1983 ).
Our study demonstrates this effect for absolute and relative overconfidence and thus suggests a simple remedy against overconfidence: if decision makers are aware of their current moods and consciously reflect on the (possibly irrelevant) reasons for their moods, they may be able to avoid misattributing their moods to their decisions and may consequently improve the quality of their judgments. If the indirect concept-priming mechanism had applied instead of affect-as-information, our remedy would not have been successful. Under concept-priming assumptions, subjects who are made aware of their affective misattribution would still use their positive affect for the retrieval of affect-related memories, leading to overconfidence. In contrast, affect-as-information is more likely to explain our results: the subjects' awareness of the fact that their good mood was caused by the unexpected gift led to better-calibrated judgments.
However, we do not know how long these improvements in judgment accuracy last.
We also do not know what effects joy might have if it is induced by a relevant source. Under such circumstances, it may be possible that joy (or any other affective state) increases the quality of judgments. Future research could investigate how the relevance of an affective source influences individual's judgment and decision-making quality. Furthermore, our findings were related to a general-knowledge task context in a tightly controlled experimental setting. Testing whether our remedy against overconfidence also works in different settings would be a worthwhile area for future research. Because our participants were management and economics students, our results may be interpreted as the current behavioral pattern of future managers and entrepreneurs.
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We did not expect to find that the participants in the control group were underconfident in an absolute sense and only slightly overconfident in a relative sense. In fact, our pretest (see Appendix 1) found that the participants in the control group were on average overconfident to a degree comparable to that of the joy group in the main experiment reported above. The PANAS-X measures used in our pretest showed that the participants in the control group were in a positive resting mood (see Appendix 1). We suspect that the slightly different experimental environments contributed to this observed difference: The pretest in Germany was conducted in a behavioral laboratory that had 24 computers that were located in a large room and were only separated by blinds between the tables. In addition, the room had windows through which incoming sunlight may have affected participants' affective states and their choices in the experiment. In contrast, the participants in the main experiment in the Netherlands were seated in small, closed booths without sunlight that did not allow the participants to see or hear any activities around them. We suspect (but did not measure) that being seated in such an isolated, closed booth had an undesirable and slightly negative influence on the subjects' mood, which may in turn have influenced their confidence. Furthermore, the main experiment was conducted during the fall in the Netherlands, when the weather is typically grey and rainy, compared with summer in southern Germany, when the weather is generally warm and sunny.
Because we did not observe overconfidence in the control group of our main experiment, we cannot tell whether the overconfidence awareness treatment is an effective remedy against overconfidence. We can only observe that mean judgments in the overconfidence awareness group were well calibrated on average. It may be promising to investigate in further studies whether awareness of a bias alone can improve the quality of judgments and decisions.
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The average effect sizes in our experiment comparing the joy and joy awareness groups (Avg(d) = 0.43 in Table 3 ) were slightly below our (over)optimistic expectation of d ≈ 0.5. Although this outcome led to a minor loss of achieved statistical power (see Results section) relative to our expectations, our study still fairs relatively well compared with most other experiments in psychology, which have an average power of only 0.5 (Maxwell, 2004) .
We observed that our participants' average judgment precision was lower for relative overconfidence than for absolute overconfidence. This outcome was reflected in standard errors that were twice as large on average for relative overconfidence compared with absolute overconfidence (Figures 2 & 3) and a higher share of people who were relatively overconfident ( Figure 1) . A plausible explanation for this is the higher degree of uncertainty that people face when they compare themselves to others. Relative judgments of performance require both awareness about oneself and an estimate about the performance of others (Moore & Healy, 2008) . However, our suggested remedy against overconfidence was equally effective in both scenarios. Specifically, our joy awareness group did not show evidence of absolute or relative overconfidence, while the joy group did.
An important question that our study does not address is whether accurate, realistic judgments are always desirable. Optimistic self-delusion may be a positive causal factor that helps people cope with the challenges of life and persevere in the face of difficulty (Busenitz & Barney, 1997; Hoffrage, 2004; Seligman, 1991; Taylor, Kemeny, Reed, Bower, & Gruenewald, 2000) . Indeed, some studies have reported positive associations between CEOs' overconfidence and firms' innovative performance (Galasso & Simcoe, 2011; Hirshleifer, Low, & Theoh, 2012) . Similarly, more (over)confident entrepreneurs also self-report that they are more innovative than their less-confident colleagues (Koellinger, 2008) . The direction of causality is, however, unclear in all of these studies.
Despite the methodological challenges of identifying the effect of overconfidence on performance in field data, we acknowledge that overconfidence may indeed have partially positive effects: Theoretical work suggests that populations with a small share of overconfident individuals may actually have evolutionary advantages compared to populations with entirely unbiased perceptions (Bernardo & Welch, 2001 ).
Indeed, Brown (1988, 1994) have argued in two widely cited theoretical studies that optimistic self-delusion may even promote mental health, happiness, the ability to care for others, and the capacity for creative and productive work. Others have disagreed with this hypothesis and found evidence that overconfidence is related to problems with social interactions (Colvin & Block, 1994; Colvin, Block, & Funder, 1995) and depression (Dunning & Story, 1991; Fu, Koutstaal, Fu, Poon, & Cleare, 2005) , contradicting the view that overconfidence is a positive aspect of mental health. As far as empirical studies find a positive relationship between joy, happiness, or subjective well-being and overconfidence (Freedman, 1978; Cummins & Nistico, 2002) , our study suggests that the direction of causality may be opposite to what Tayler and Brown (1988, 1994) advocate for transient states: Rather than overconfidence promoting happiness, overconfidence may be the result of positive affect that the decision-maker has mistakenly misattributed as relevant information.
To the extent that overconfidence can be regarded as negative (such as in the examples we listed at the beginning), our results provide hope that effective, practical remedies exist that can help people make better judgments and decisions. This insight is particularly important because "the people who have the greatest influence on the lives of others are likely to be optimistic and overconfident and to take more risks than they realize" (Kahneman, 2011, p. 256) . Note. N = 213 (226). The numbers in brackets include participants who did not understand the experimental task, made unreasonable choices, or had computer problems. We excluded these 13 participants from further analyses, but our results are robust to the inclusion of these participants. X1 = joyful affect induction (i.e., gift), X2 = joy awareness treatment (i.e., scale), X3 = overconfidence awareness treatment (i.e., text), O1 = overconfidence task, O2 = standard questions. Model 1: ANOVA for absolute and relative overconfidence between experimental groups.
Model 2: ANCOVA for absolute and relative overconfidence between experimental groups with demographic variables (age, age 2 , gender, employment status) and order of choice sets as control variables.
Model 3: like Model 2 but additionally controlling for risk preferences, personality traits, general self-efficacy, and optimism.
Model 4: like Model 3 but additionally controlling for participants' performance as percentage of correctly answered quiz questions.
Model 5: ANCOVA for absolute and relative overconfidence between experimental groups with performance as a control variable. In each session, both a treatment (i.e., with a movie, comparable to the joy awareness group in our experiment, N = 27) and a control design (i.e., without a movie, comparable to the control group in our experiment, N = 25) were conducted with different participants. All participants completed 19 self-reported measures of their current affective state using three subscales (joy, fear and sadness) of the short version of the Positive and Negative Affect Schedule (PANAS-X; see Watson & Clark, 1994) .
The treatment group watched a short, humorous movie clip ("When Harry met Sally"
1989, 3 min) (Hewig, Hagemann, Seifert, Gollwitzer, Naumann, & Bartussek, 2005) to induce positive affect (Gerrards-Hesse et al., 1994; Westermann et al., 1996) . Because people are generally in a positive resting mood (e.g. Huntsinger 2007, Schwarz and Clore 1983 ) and positive affect is often more difficult to induce than negative affect (Westermann et al., 1996) , we expected that the movie would induce only a small increase in joy among the participants in the treatment group. Prior to viewing the film clip, the participants were asked to become involved in the feelings suggested by the situation and to clear their minds of all thoughts, feelings and memories. Providing such explicit instructions increases the intensity of the affect induction (Westermann et al., 1996) and helps make 41 participants aware of the irrelevant cause of their affective state. After the film clip, the participants were asked to complete a second affect measurement using the same PANAS-X subscales. All of the affect-related experimental elements in the treatment group very likely made the affect manipulation of the movie clip obvious to the participants. Hence, all participants were asked to reflect consciously upon their current affective state, but only the participants in the treatment group were confronted with a salient and non-relevant cause for their affect, i.e., the film clip.
The control group answered the PANAS-X subscales only once, at the beginning of the experiment. A mean comparison of self-reported joy using the relevant factor score from a 
From the pretest towards the main experiment
The results of our pretest suggest that the experimental manipulations we conducted had an effect on overconfidence. However, our experimental design in the pretest did not allow us to distinguish between two alternative interpretations of the results. The first explanation is that the higher level of joy in the treatment group actually improved judgment accuracy. This explanation would contradict affect-congruent findings and theories and the results of Ifcher and Zarghamee (2011) , who independently conducted a relatively similar mood induction in their overconfidence experiment. The second explanation is that awareness of the irrelevant source of joy in the treatment group (i.e., watching a movie clip and completing the PANAS-X scale before and after watching the clip) led to the decrease in overconfidence, which would be consistent with the affect-as-information theory (Clore & Huntsinger, 2007; Schwarz & Clore, 1983) . Importantly, the study of Ifcher and Zarghamee (2011) measured the self-reported moods of their participants after their overconfidence task, whereas our pretest measured moods before the task. Thus, our subjects were much more likely to realize before the overconfidence measurement that our purpose in showing them a movie clip was to manipulate their mood. This suggested to us that the awareness of the irrelevant source of joy and not the increased level of joy in the treatment group led to their improved judgment accuracy.
We designed our main experiment to parse these two competing explanations and to explicitly test the role of mood salience. Note. Correlation coefficients are two-tailed, ^ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001.
Joy awareness = joy awareness group, OC awareness = overconfidence awareness group, OC = absolute overconfidence, ROC = relative overconfidence, Performance = percentage of correctly answered quiz questions, Part = sequence of measures (1 = absolute overconfidence first), Risk = risk preferences, Emot. Stab. = emotional stability, Conscientious. = conscientiousness, GSE = general self-efficacy. Personality traits are based on factor scores. 
